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1M THE CLAIMS 

p |flasfl pnt a r the amendmen ts to the claims as shown below. 



1 . (currently amended) An electron source comprising: 
an anode; 

a cathode comprising nj^.p-renftlvinq portion and, an electron 

emitting portionJh^D^ei.inn portion having a subtly concave^ «* 

h av i ng a cathode ax i s ; 

• an electromagnetic radiation source adapted to generate an 

electromagnetic radiation beam to heat the cathode; and 

a lens adapted to direct the electromagnets rad.at.on beam onto 

oathodo axis, 

whereby electrons are emitted from the electron emitting port.on. 



2-4. (cancelled) 

6. (original) An electron source according to claim 1 wherein the 
electron emitting portion comprises tungsten. 

6 (original) An electron source according to claim 1 wherein the 
cathode comprises a rod that terminates in the electron emitting pordon. and where,n 
the lens is attached to the rod. 

7 (original) An electron source according to claim 1 wherein the 
electromagnetic radiation source is adapted to heat the cathode to at least about 1800 
Kelvin. 
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8. (original) An electron source according to daim 1 wherein the 
lens comprises aluminum oxide. 

9 (original) An electron source according to claim 1 comprising 
an electromagnet radiation detector to detect radiation reflected from the cathode to 
determine a property of the cathode- 

1 o. (original) An electron beam apparatus to register an electron 
beam pattern on a substrate, the apparatus comprising: 
a vacuum chamber; 
k \ a substrate support to support a substrate; 

Jj\ V. an electron source to p,ovid e an electron beam In the vacuum 

f 0^ camber the electron source comprising (a) an anode, (b) a cathode comprising a 
^ u^.^™ portion and an electron emitting portion Jhe h P am-recempq porfon 

^ . , y ^ a ^ concave surtax and i ml nu - « * • W °" 

electronic radiation source adapted to generate an etectromagnet.c 
beam to heat the cathode, and (d) a lens adapted to direct the eiectromagne c rad,at,on 
beam onto the substanM/ rnnrrm ^rftcenf t|,e heam^cHvino , portion of the 

u oroll el t o Ihr nr * * 1 ^" "i*** ' and 

an electron beam modulator and scanner to modulate and scan the 

electron beam across the substrate to register an electron beam pattern on the 

substrate, 

whereby electrons are emitted from the electron emitting portion. 
11-13. (cancelled) 
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14 . (original) An apparatus according to claim 10 wherein the 
electron emitting portion comprises tungsten. 

1 5 (currently amended)An apparatus according to claim 44 10 
combing a rod that connects the lens and the beam-receiving portion of the cathode. 

1 6 (original) An apparatus according to claim 1 0 wherein the 
Ceotromagnetic radiation source is adapted to heat the cathode to at least about 1800 
Kelvin. 

17. (original) An apparatus according to claim 10 wherein the lens 
\ comprises aluminum oxide. 

■J? 

(y 18 (original) An apparatus according to claim 10 where.n the 

electron source comprises an electromagnetic radiation detector to detect 
electromagnetic radiation emitted from the cathode to determine a property of the 
cathode. 

19 (original) A method of generating electrons from an electron 
source comprising an anod*. and a cathode having an electron emitting portion 

cathode axis, the method comprising: 

(a) negatively biasing the cathode relative to the anode; and 

(b) *h» rathode to at fc**t Hh o. rtl 800 Kelvin by 
directing an electromagnetic radiation beam onto the cathode a^rt^ni^e, 
wbbtonHnlly pernio tu . Ih c cath odn rwfc - 

20 (original) A method according to claim 19 comprising directing 
the electromagnetic radiation beam onto a beam-receiving portion of the caU,ode. 
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21 . (cancelled) 

22. (original) A method according to claim 19 comprising detecting 
reflected from the cathode and determining a property of the cathode. 

23. (original) An electron source comprising: 
an anode; 

a cathode comprising an electron emitting portion having a tip, a 

beam-receiving portion, and a cathode axis; 

a laser beam source adapted to generate a laser beam to heat the 

cathode; and . 
y a tens adapted to focus the laser beam onto the cathode, the lens 

^ being supported by a rod that Is substantially parallel lo the cathode axis and terminates 
j in the electron emitting portion of the cathode. 

24 (original) An electron source according to claim 23 wherein the 
lens comprises a lens axis that forms an acute angle with or is substantially parallel to, 
the cathode axis. 

(original) An elector source according to claim 23 wherein the 
beam-receiving portion is a different portion of the cathode than the electron emitting 
portion. 

26. (original) An electron source according to claim 23 wherein the 
beam-receiving portion comprises a substantially concave surface. 

27. (original) An electron source according to claim 23 wherein the 
electron emitting portion comprises tungsten. 
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28 (ouginal) An electron source according to claim 23 wherein the 
etectromacnetic radiation source is adapted to heatthe cathode to at least about 1800 

Kelvin. 

29. (original) An electron source according to claim 23 wherein the 
lens comprises aluminum oxide. 

30 (original) An electron source according to daim 23 comprising 
an electromagnetic radiation detector to detect radiation reflected from the cathode to 
determine a property of the cathode. 

^ ' 31 . (currently amended)A method of registering an electron beam 

^ pattern on a substrate, the method comprising: 

(a) placinq a substrate on a substrate support; 

(b ) generating an electron beam by (i) biasing a cathode relative to an 

| I (ii) I ,r Ttinn ttr "th^ " about 1"****^ genorat ' ng *" . 

^magnetic radiation beam and directng the electromagnetic radiation beam onto 

♦h<» cathode te- h c at the catho d e ; and 

and scanning the electron beam across the substrate to 

register an electron beam pattern on the substrate. 

32 (original) A method according to claim 35 comprising directing 
me electromagnetic radiation beam on a beam-receiving portion of the cathode. 

33. (cancelled) 
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34. (new) An electron source comprising: 
an anode; 

a cathode comprising an electron emitting portion and a rod that 

terminates in the electron emitting portion; 

an electromagnetic radiation source adapted to generate an 

electromagnetic radiation beam to heat the cathode; and 

a lens attached Lu the rod and adapted to direct the electromagnets 

radiation beam onto the cathode, 

whereby electrons are emitted from the electron emitting portion. 

N 35. (new) An electron beam apparatus to register an electron beam 

^ k pattern on a substrate, the apparatus comprising: 

a vacuum chamber; 

a substrate support to support a substrate; 

an electron source to provide an electron beam in the vacuum 
chamber, the electron source comprising (a) an anode, (b) a cathode comprising an 
electron emitting portion and a rod that terminates in the electron emitting porhon. (c) an 
electromagnetic radiation source adapted to generate an electromagnetic rad,at l0 n 
beam to heat the cathode, and (d) a lens attached to the rod and adapted to d,rect the 
electromagnfitic radiation beam onto the cathode; and 

an electron beam modulator and scanner to modulate and scan the 
electron beam across the substrate to register an electron beam pattern on the 
substrate, 

whereby electrons are emitted from the electron emitting portion. 
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36. (new) A method of generating electrons from an electron source 
comprising an anode, and a cathode having an electron emitting portion, the method 
comprising: 

(a) negatively biasing the cathode relative to the anode; 

(b) directing an electromagnetic radiation beam onto the 

cathode; and . 

(c) determining a temperature of the cathode and adjusting the 

amount of heat applied to the cathode. 

37. (new) An electron source comprising: 
an anode; 

a cathode comprising an electron emitting portion; 
an electromagnetic radiation source adapted to generate an 
r vj electromagnetic radiation beam to heat the cathode; 

^ a lens adapted to direct the electromagnetic radiation beam onto 

the cathode; and 

a thermostat adapted to determine a temperature of the cathode 
and adjust the amount of heat applied to the cathode, 

whereby electrons are emitted from the electron emitting portion. 

38. (new) An electron source comprising: 
an anode; 

a cathode comprising an electron emitting portion; 
an electromagnetic radiation source adapted to heat the cathode to 
at least about 1800 Kelvin by generating an electromagnetic radiation beam; and 
a 



lens adapted to direct the electromagnetic radiation beam onto 



the cathode, 

whereby electrons are emitted from the electron emitting port.on. 



S:\CLIEN-HAPPLlED\ETEC\Ebeam ELBMVI078\AMEND.001 .doc 



^ Recefvedfrom < 14155388380 > al«8:49:G0 PM [Eastern Daylight Time] 



0&/15/2003 18:14 14155388380 JANAH S ASSOCImtS PAGE 11/23 



:^s 




Appl, No. 09/888,256 

Page 9 of 21 

39. (new) An electron source according to claim 1 wherein the cathode 
has a cathode axis, and wherein the lens has a lens axis that forms an acute angle with, 
or is substantially parallel to, the cathode axis. 

40. (new) An apparatus according to claim 10 wherein the cathode has 
a cathode axis, and wherein the lens has a lens axis that forms an acute angle with, or 
is substantially parallel to, the cathode axis. 

41 . (new) A method according to claim 19 wherein the beam-receiving 
portion of the cathode comprises a substantially concave surface, comprising directing 
the electromagnetic radiation beam onto the substantially concave surface of the beam- 
receiving portion. 

42. (new) A method according to claim 31 wherein the beam-receiving 
portion of the cathode comprises a substantially concave surface, comprising directing 
Lhe electromagnetic radiation beam onto tho substantially concave surface of the beam- 
receiving portion. 
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